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CPU asserts BBSY and is now bus master. 
CPU drops BBSY, unless this is a DATIP. 
CPU asserts address and control lines. 
CPU drops addr and anti lines 75ns 
after droppvng MSYN. 

CPU asserts MSYN after 150ns DESKEW 
time. 

CPU negates MSYN after strobing data 
into itself. 

Memory puts data on bus 325ns after 
decoding addr. 

Memory removes data after seeing MSYN 
drop. 

Memory asserts SSYN some time after 
data is put on bus. 

Memory ' negates SSYN after removing 
data from bus. 

CPU strobes data into itself 75ns 
after receiving SSYN. This signal 
is not on the ubs, shown for explana¬ 
tion purposes only. 

*NOTE: DATIP must be followed by DATO 
or DATOB cycle. 


FIGURE 5 MSYN-SSYN timing for DATI or DATIP transaction: CPU Master, 
Memory Slave. 




1. CPU asserts BBSY and is now bus master 
CPU drops BBSY 

2. CPU asserts address and control lines. 
dx CPU drops addr and cntl tines 75ns 

after dropping MSYN. 

3. CPU puts data on bus. 

4. CPU asserts SSYN after 150ns DESKEW 
time. 

Q . CPU negates MSYN and data after re¬ 
ceiving SSYN. 

5. Memory strobes data into itself 50ns 

after MSYN. " 

6. Memory asserts SSYN after strobing 
data. 

*NOTE: DATO and DATOB transactions are 
identical except for conditions of 
control lines. 


FIGURE 6 MSYN-SSYN timing for DATO or DATOB transaction: CPU Master, 
Memory Slave 



1. CPU holds BBSY until end of current 

• bus cycle. ... 

CPU asserts BBSY when device drops it. 

2. Device requests bus, drops request 
when granted, and after asserting sack. 

3. Arbitration logic sends NPG if no NPG, 
BG or sack is asserted, drops grant 
after receipt of sack. 

4. Requesting device acknowledges grant, 
drops sack after it asserts BBSY. 

5. Device asserts BBSY when CPU drops it. 
0 Device drops BBSY after transaction is 

complete. 

6. Device initiates DATI or DATO sequence, 
see Figures 5,6. 


FIGURE 7 Priority arbitration timing for non processor request 




1. CPU holds BBSY until end of current 
bus cycle. 

CPU asserts BBSY, proceeds to devices 
service routine. 

2. Device requests bus, drops request 
when granted, and after asserting 
sack. 

3. Arbitration logic sends BGn if no NRG, 
BG or sack is asserted. Drops grant 
after receipt of sack. 

4. Requesting device acknowledges grant, 
drops sack after it asserts BBSY. 

5. Device asserts BBSY when CPU drops it. 

(Q). Device drops BBSY, INTR, Vectors after 

receiving SSYN form CPU. 

6. Device asserts INTR when it asserts 
BBSY. 

7. Device puts vector address on data 
lines when it asserts BBSY. 

8. CPU strobes vector address into its 
internal registers after 75ns DESKEW 
time. 

9. CPU sends SSYN to acknowledge vector 
transfer. 

Ql). CPU drops SSYN after device drops INTR. 


FIGURE 8 Priority arbitration timing for bus request (Interrupt) 
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ENGINEERING SPECIFICATION HHI * CONTINUATION SHEET 


TITLE DL11 INSTALLATION PROCEDURE 


DL11 INSTALLATION PROCEDURE; 


Installation of the M7800 module or Us variat ion as a DL 11 -A through 

DL11 - E option consists of the following preparations; 

1. Jumper insertion/de!et i on for selection of operation mode 

(A, B, C. D, or E). 

2. Register address assignment. 

3. Vector address assignment. 

4. Priority assignment. 

5. Special NPR jumper insertion/deletion. 

6 . Selection of data format (data bits, stop bits, parity). 

7. Selection of crystal for baud rate. 

8 . Installation of G8000 in systems where +15v is not available. 

9. Filter capacitor selection for high baud rate current-loop. 

A. OPERATION MODE: 

The following describes the jumpers associated with 

controlling the mode of operation (A,B,C,D, or E): 

Jl. Ties EIA driver to REQUEST-TO-SEND lead (pin 4) 
of dataset cable. IN for DL11-B,D, and E; does 
not affect DL11-A and C. Drawing DL-7. 

J2. Ties EIA driver, normally used for the REQUEST- 
TO-SEND lead, to FORCE BUSY lead (pin 25) for 
use with Bell 103E. This is a customer option. 

If not specified, jumper is OUT for all DLll's. 

Drawing DL-7. 

J3. When inserted, allows REQUEST-TO-SEND lead (pin 4) 
to be controlled by bit 2 of the receiver status 
register. OUT for DL11 -B and D; IN for DL11-E; 
does not affect DL11 -A and C. Drawing DL-4. 

J4. When inserted, forces "DATA LEADS ONLY" mode of 

EIA operation. Turns DATA TERMINAL READY (pin 20) 
and REQUEST-TO-SEND (pin 4) on. IN for DL11-B 
and D; OUT for DL11-E; does not affect DL11-A and 
C. Drawing DL-4. 


J5. When inserted, allows the BREAK bit to function. 
OUT for DL11-A and B; IN for DLll-C.D, and E. 
Drawing DL-4. 


J6. 

When inserted, allows DSET INT to cause interrupts. 

OUT for DL11-A ,B,C and D; IN for DL11-E. Drawing 

DL-4. 


J7. 

When inserted, allows dataset control bits to be 
read as part of the receiver status register. 


| - SIZE 

_A_ 

CODE 

SP 

NUMBER 

RFV 

F 

DEC FORM NO 

DEC 16—(381)—1022—N370 


SHEET JL _ OF 

?_ 


ORA 108 






ENGINEERING SPECIFICATION 


TITLE DL11 INSTALLATION PROCEDURE 


CONTINUATION SHEET 


J7. (con't) 

OUT for DLI1-A,B ,C and D; IN for DL11-E. 
Drawing DL-2. 

J8. When inserted, allows error bits to be read 
as part of the receiver data register. OUT 
for D1.11-A and B; IN for DL11-C,D and E. 
Drawing DL-2. 

Summary of mode control jumpers: 

JUMPER A B C D E DRAWING 



A 

B 

c 

D 

E 

DRAW 

★ 

IN 

* 


IN 

DL- 

OUT 

OUT 

OUT 


OUT 

DL- 

★ 

OUT 

★ 


IN 

DL- 

★ 

IN 

★ 

IN 

OUT 

DL- 

MMi 

OUT 

IN 

IN 

IN 

DL- 

bmi 

OUT 

OUT 

OUT 

IN 

IN 

DL- 

Bull 

OUT 

OUT 

OUT 

DL- 

OUT 

OUT 

IN 

IN 

IN 

DL- 


*= don't care 

REGISTER ADDRESS ASSIGNMENTS 

The DL11 can respond to addresses with the following format 

1 716151413121110 9 8 7 6 5 4 3 2 1 

1 I 1 I 1 I 1 ! 1 I 1 I 1 I JUMPERS 


Selects 1 of 4 
Registers 


Byte Control 


l 1 


Bits 10 through 3 are controlled by jumpers A10 to A3. A 
jumper inserted indicates a zero. 

For the DLI1 -A and B used as the console device, address 
7775 60 is ass igned. For additional units, assign . 7 7 6 X X 0 , 
where'xX = 5u for the first additional unit and XX=67 for 
the 16th unit. 

For.the DLll-C.D and E assign address 77XXX0, where XXX = 561 
for the first line, and XXX = 617 for the 31st line. Assign 
all C's first, then D's, and then E's. 


SIZE I CODE] 


NUMBER 

D L11 - 0 -s 2 
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TITLE DLll INSTALLATION PROCEDURE 


VECTOR ADDRESS ASSIGNMENT: 


Jumpers V8 through V3 control the int.eMu; t *'e<Mor A 
jumper inserted provides a vect or bit of one . • Vectors can 

be produced in the 'form XK0 and XX4- wlo/e XX ranges from 
00 to 77V 

For the DLll- A and B used as a console dev i . n the vector 
address is 060/064. For additional anils vectors are 
floating„ 

For the DLIl-C,D, and. E vector addresses mo Moat ing. 
Assign all Co first, then D's then ft’s. 

PRIORITY AS BTC •" : 


Interrupt priority is os'cbli-yd by i* 
plug 11 in ,:ho eocict P r C ijcuMon : Vi 
and E use levM 4, fi r ~ ir d ,1 : 

uc specified by the • .m Me * 

option :fh iz:h u. ..os the T „ 


a "priority 
;.u a b,c,d 
• r level 5-7 

.*.! of an 


SUMMARY OF REGISTER, VECTOR AND PRIORITY 


.NML’NTS : 


ADDRESS 


DLll-A,B 
CONSOLE 


777560 


DLll-A,B 

ADDTTTONAL 

UNITS 


776MX2 
"” 7 6‘-C<4 
77SXX6 


MOATING 


Where XX = 50 for line #1 
and 67 for line Ul.t 


ADDRESS 


VECTOR 


DLll-C,D,E 


77XXX0 

77XXX2 

77XXX4 

77XXX6 


Floating 


Where XXX= 561 for line #1 
and XXX= 617 for line #31 


DEC FORM NO dec i6-<38i>-no?2-N37o 

DRA 108 


SHEET 
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SPECIAL NPR JUMPER : 

Jumper N1, shown on drawing DL-6, controls the response of 
the interrupt circuit to an NPR request. The jumper should 

¥ be N, except for 11/20 and 11/15 systems without 
the KH11 option. 

SELECTION OF DATA FORMAT: 

1. Data Bits 

Split lug pairs NB2 and NB1 control the number 
of data bits in the serial character as follows: 


NB£ NB1 # OF DATA BITS 


Parity 

Parity is controlled by split lug pairs NP and EPS 
as follows: 

NP EPS. PARITY 

OUT OUT OFF 

OUT IN OFF 

IN OUT EVEN 

IN IN ODD 

Stop Bits 

Split lug pair 2SB and jumpers J9, J10 and Jll control 
the number of stop bits in the serial character as 
foilows: 


CRYSTAL SELECTION : 

The clocking scheme of the DL11 consists of a single crystal 
oscillator feeding a divider network, with two 10-position 
switches tapping various points to feed into the UART's 


DEC FORM NO oec ie— o«j>—»02*-N370 

ORA 10* 


SHEET 
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G. Con 1 1 


transmitter and receiver sections. Thus, for a given crystal 
frequency, 8 baud rates are independently selectable for 
transmit and receive. The two addition switch positions 
select external clocks. 

SPEED GROUP | 1,1 2 | ~3 I 4 

_ CRYSTAL (H£) 

POSITION I FACTOR 844.8K| 1.03296M I 1.152M I 4.608M 


23040 
1 5360 
7680 
3840 
1920 
960 
640 
480 


36.7 

55 

110 

220 

440 

880 

1320 

1760 


44.8 

67.3 


50 

75 

150 

300 

600 

1200 

1800 

2400 


200 

300 

600 

1200 

2400 

4800 

7200 

9600 


♦Most counter-clock wise position. 

To determine a crystal frequency for a non-standard baud rate, 
pick the position of the closest baud rate in the 1.152MHz 
column, and then multiply the non-standard baud rate by the 
factor for that position. For example, if the customer 
specifies 1050 baud, this is closest to 1200 baud, pAsItion 6. 

1050 X 960 = 10080000 = 1.008MHz. 

The crystal frequency should not fall outside the range of the 
standard crystals. Although the above table included only the 
standard DLXl crystals other values may be specified by tne 

customer or by other documentation of an option which uses the DLll. 
DEC part number for the standard crystals are as follows: 


844.8 KHz 
1.03296 MHz 
1.152 MHz 
4.608 MHz 


18-10245-1* 
18-05501-6 
18-05501-5 
18-05501-7 


♦Use A or C cut crystals only. Do not use crystals marked NE-6D, 

When ordering a special crystal, refer to purchase specification 
18-05501 for crystal specification. 

Insure that transparent vinyl tape (9008269) is applied to the 
top surfaces of the crystal and mounting brackets to insulate 
from adjacent modules. 
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ENGINEERING SPECIFICATION B HBfl *bt>NitNUATtON SHEET 


TITLE DL11 INSTALLATION PROCEDURE 


H. 68000 INSTALLATION: 

o 0 ![n 5 L 1 ^" B ^ 5 , f nd E a posit1ve voltage Is required between 
® j n nnl 5 i ts t0 °P erate the EIA.drivers. For PDP-11/20 
and PDP-11/15 systems with the H720 power supply, a 68000 
module must be Installed to provide this voltage. Using a 
V'l” ? etw ? r *» this module converts the full-wave rectified 
+8V signal to a positive DC voltage. 

1. Install 68000 Into slot A02 of DD11-A. 

2. Wire A03V2 to A02V2. 

3 ' Sf r th^H7800? CXXU ' ’ ,h * r ' XX ,S the 5,0t 
Refer to diagram 1. 


FILTER CAPACITOR SELECTION ; 

For DLll-A's and Dlll-C!*. which operate with 20ma current 
loops, capacitors ere used to filter the receive Hne and 
slow the switching time of the transmit line. To avoid 
excessive distortion above ISO baud, the capacitance In 
each of these two circuits must be reduced. This Is 
accomplished by clipping C29 (.47 mfd) and C31 (1000 pf). 
both shown on drawing DL-3. 

DLll-B,D,E in Systems with +15V av ail able using DDll-A 
There is a special situation of using a DDll-A to mount a DLll-B, 
D, Or E in systems with +15V available. These systems have +15v 
available and it appears at pin A03V2 of the DDll-A when using 
power harness such as 7009177, 7008855, or 7008909. in this 
situation, no G8000 is necessary, and +15V can be wired directly 
from A03V2 to CXXUl, where XX is the slot number of the DLll. 
NOTE: this does not apply to DLll-A or C or. DDll-B. 

When using the DLll-B,D,E in an 11/05 processor pin CXXUl has 
+15V available on it so no G8000 or no jumpers J&e required. 
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NOTES' 
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LEAVING NO VOIDS WHEN INSTALLED. CARE MUST BE 
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R24-T2 


S?4 


NOTES-' 

1. M7 IS USED FOR OUTPUT VOLTAGE ADJUSTMENT. R£ IS USED 
FOP OUTPUT POWER ADJUSTMENT. 

2. CUT LEAOS OF RES. (R25J SO THERE IS 3/5' OF A LEAD LEFT AT 

both ends. .r-i 3 4r 
—El]- 1 

3. CUT-LEADS OF CAP.(CO) SO THERE IS 1/2 OFA LEAD LEFT AT 

both ends. 

4. THERMAL COMPOUND(ITEM*33)IS TO BE APPLIED TO BOTH SIDES 
OF ALL THERMAL :nSULAT 0RS(ITEM*50*5UB0TM SIDES OF 
EACH INSULATOR SHOULD fiE COMPLETELY COVERED, LEAVING 
NO VOIDS WHEN INSTALLED. CARE MUST BE EXERCISED SO THAT 
NC EXTRA COMPOUND INTERFERES WITH ANT ELECTRICAL 
CONNECTION MADE TO ANY DEVICE. 

5. WHEN ASSEMBLING THE WIRES FROM THE CIRCUIT BOARD TO THE 
HEAT SINK,PLACE THE MOOULE AGAINST THE HEAT SINK. WIRE AS 
SHOWN BY THE WIRE LIST AND MAKE A SERVICE LOOP AT THE 
CONNECTIONS ON THE HEAT SINK TO TAKE UP ANY EXCESS WIRE 
THAT MIGHT BE AVAILABLE. 


SEE SECTION 
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